The paper investigates whether the macroeconomic effects of external devaluations have systematically different effects in small states, which are typically more open and less diversified than larger peers. Through several analytical approaches-DSGE model, event study, and regression analysis-it finds that the effects of devaluation on growth and external balances are not significantly different between small and large states, with both groups equally likely to experience expansionary or contractionary outcomes. However, the transmission channels are different: devaluations in small states are more likely to affect demand through expenditure compression, rather than expenditure-switching channels. In particular, consumption tends to fall more sharply in small states due to adverse income effects, thereby reducing import demand. Policy conclusions point to the importance of social safety nets, complementary wage and antiinflation policies, investment-boosting reforms, and attention to potential adverse balance sheet effects to ensure positive outcomes. JEL Classification Numbers: E65, F31, F43
I. INTRODUCTION

1.
The role of exchange rates in small states has come under increased debate with the weakening of their economic performance, especially after the 2008-09 global downturn. Many small states have lagged behind their peers during the past decade (IMF 2013) , in part reflecting long-standing competitiveness challenges. The recent downturn has imposed an additional cost on output given the prevalence of inflexible exchange rate arrangements and recent appreciation of the U.S. dollar (Box 1). Attempts to shore up the economies with the only tool available in many countries -fiscal policies -has quickly exhausted the policy space in small states at a time when the economies remain weak and not well placed for a strong growth recovery. This has turned the focus of many policy debates back to the exchange rate as a tool to address long-standing internal imbalances (high unemployment) and external imbalances (large current account deficits and external indebtedness).
2.
Small countries, however, have repeatedly voiced reservations about the efficacy of the exchange rate as a policy tool, as they see the contractionary effects of devaluations much more likely to dominate in their case. The argument is that-because small states import a large share of their consumption basket-nominal devaluations of domestic currency would lead to larger price increases which would erode the real gains in the exchange rate, failing to sufficiently improve the competitive position of a country. At the same time, the social and balance sheet costs of higher prices and the perceived loss of a strong price and macrostability anchor is seen as too high relative to the expected gains in competitiveness. As a result, many small states have opted for internal devaluations as an adjustment tool, albeit not less painful (notably Barbados in 1991, Latvia in 2009).
3.
This paper aims to take a systematic look at the potential impact of large exchange rate devaluations in small states.
2
The objective is to explore whether devaluations have systematically different effects in small states compared to large ones, in other words whether small states are less likely to have expansionary devaluations. The extensive literature on the effects of currency depreciations explores various transmission channels, which have both expansionary and contractionary effects on the economy, with the overall effect generally indeterminate and dependent on the characteristics of the economy. While a number of papers discuss exchange rate issues in small states, we are not aware of papers that assess the effects of external devaluations in small states and whether these are indeed different relative to large states. This paper aims to fill this gap. 2 For the purposes of this paper, small states refer to countries with population of less than 2.5 million people. This group is larger than the subset of "small developing states" traditionally used in IMF publications, which refers to countries with populations of less than 1.5 million, and excludes advanced market economies and certain high-income fuel-exporters. The definition used in this paper allows the incorporation of additional observations in the empirical studies and a more precise assessment of the role "smallness" may play in affecting macroeconomic performance following devaluations.
4.
We study the macroeconomic effects of external devaluations in small and larger states using three methodologies:
 First, we examine the macroeconomic effects of devaluations in small states in the context of a dynamic stochastic general equilibrium (DSGE) model. This allows us to explore the interactions of the multiple channels through which devaluations can affect the real economy and their relative importance, so as to tease out the likely net effects of these channels in small-as opposed to larger-states.
 We then examine the empirical evidence from large-scale external devaluation events since the 1980s in small and large states. We identify the average stand-alone behavior of a number of macroeconomic variables (including output, consumption, investment, inflation, external current accounts and fiscal accounts) around these devaluations, and compare their behavior in small states relative to the larger countries to determine whether there are any systematic differences.
 Finally, we use various regression methods to control for policies and other factors that accompany devaluations, in order to isolate the impact of the devaluation on the macroeconomic variables, which we could not do in the event study.
5.
We find that the effects of a devaluation on growth are similar for both small and larger economies: on average, an initial slowdown in growth is followed by a pickup over the medium term. The distribution of outcomes is also similar, with about half of the devaluations followed by a contraction and about half by an expansion in output. However, the channels through which devaluation affects macroeconomic outcomes differ between small and large states. Devaluation in small states is more likely to affect demand by compressing expenditure, rather than through expenditure-switching channels. In particular, consumption may be relatively harder hit in small states due to adverse income and distribution effects, combined with limited scope for import substitution or a rapid scaling up of exports due to size-related constraints. Likewise, the investment response, while ultimately strongly positive in all countries, takes longer to manifest itself in small states. The improvement in the external current account may be initially stronger in small states, but in large part it is also due to import compression. Ultimately, whether the devaluation is contractionary or expansionary overall does not appear to be related to country size but to other factors at play. Thus, devaluations can result in stronger growth in small states and improve the external position, especially if supportive policies are in place.
6.
The paper is structured as follows: Section II provides a short review of the literature and the identified channels through which devaluations affect the economy; Section III discusses the three methodologies used (structural model simulation, event study and regression analysis); Section IV describes the results across all three methodologies; and Section V draws conclusions and policy implications.
Box 1. Exchange Rate Regimes in Small States
Three-quarters of small developing countries maintain fixed exchange rate regimes. About 20 percent of the small states use the most rigid arrangement, dollarization, in which another country's currency serves as legal tender, and exchange rate changes are impossible. Currency board regimes are adopted by another 20 percent of the small states and 37 percent of small states have pegs. Under both of these regimes, devaluations are uncommon but possible, and are due either to policy decisions or insufficient reserves to defend the peg through foreign exchange market intervention. For many of the 19 small states adopting currency board arrangements and pegged exchange rates, exchange rate changes have been uncommon: 14 of them have experienced flat exchange rates for more than a decade.
II. LITERATURE OVERVIEW
7.
The theoretical literature on the effects of currency depreciations is extensive and suggests that the overall effect can be indeterminate. The early literature generally focused on the positive effects for growth and current account balances that stem from the MundellFleming framework. These include expenditure-switching channels, in which the higher relative price of tradables following depreciations (i) encourages expansion of the export tradable sector by increasing its profitability and (ii) discourages imports as consumption switches towards now cheaper domestically produced substitutes. However, other papers (Table 1) have highlighted a myriad of contractionary effects such as:
Negative income and distribution effects  Valuation effects. When devaluation occurs along with a trade deficit, the valuation effect on the initial quantities of imports and exports will reduce national income (in local currency).
 Low import and export price elasticities.
3
If short-term price elasticities of imports 3
In the case of imports, low elasticities could stem from inability to reduce the purchased quantities immediately following the relative price increase (if locked in by contracts) or even in the longer term (if small scale hinders availability of domestic substitutes). In the case of exports, they may also fail to respond strongly to an increase in the relative price of tradables if faced with limited diversification or growth opportunities due to scale or availability of skills. 
Mauritius
Trinidad & Tobago and exports are low, then devaluation could reduce net exports, worsening both external balances and growth in the short term (the J-curve effect). Even in the long run, the net effect on the trade balance would depend on the long-run demand elasticities of real imports and exports to the real effective exchange rate: if the sum of the absolute values of these elasticities exceeds unity, then depreciations would improve trade balances (the Marshall-Lerner condition).
 Distribution effects. As the profitability of the export sector increases, income is redistributed from labor towards owners of exporting firms. As the latter likely have a lower propensity to consume, overall consumption and income in the economy would decline.
 Income effects at consumer and firm level. For consumers, a fall in real wages following the post-devaluation inflation spike would reduce income and consumption, especially if they are liquidity-constrained. For firms, higher imported input costs would compress earnings and investment, especially if import and export quantities adjust sluggishly to the price increase.
 Increase in tax burden. Devaluation would raise ad valorem taxes on international trade in local currency. If overall price levels rise less than import prices, real tax burdens will increase.
Negative wealth/balance sheet effects
 The burden of servicing net foreign currency debt by households, firms, or sovereigns would increase automatically following depreciations, and risk premia could also rise, harming profitability and investment, as well as credit quality and financial stability.
8.
Given the vast array of potential positive and negative effects, the overall outcome is indeterminate and depends on the structure of the economy and the decision-making parameters of its agents. Lizondo and Montiel (1989) provide an extensive discussion and Larrain and Sachs (1986) have a comprehensive overview of the earlier literature.
9.
The empirical evidence on the short-term effects of the devaluations is equally inconclusive. In the context of event studies in developing countries, Cooper (1971) found devaluations to be generally contractionary over 1953 -66, while Krueger (1978 found recessions in just 3 of 22 events. In a study of 195 currency crises over 1970-98, Gupta, Mishra and Sahay (2003) found 60 percent of events to have been contractionary. In econometric studies, a variety of estimation techniques have been used (e.g. Edwards (1986) , Kamin and Klau (1997) ) to typically find short-term contractionary effects that are subsequently reversed, with no long run impact. Magendzo (2002) adopted a matching estimators approach to avoid selection bias, finding the negative upfront effect vanished.
III. METHODOLOGICAL NOTES
This section provides a methodological overview of the three approaches used: simulations with the DSGE model, event study, and regression analysis.
A. The DSGE Model
10.
Model. To examine the differential effects of devaluations on small and larger states, we use the three-country version of the IMF's Global Integrated Fiscal and Monetary (GIMF) model, described in detail in Kumhof and others (2010) . The model is a multi-region DSGE model, with optimizing behavior by households and corporates, non-neutral fiscal policy due to distortionary taxes, presence of liquidity constrained households, finite planning horizons of overlapping generations of households and other features, and monetary policy rules. We simulate the annual three-region version of the model, with the regions including: (i) the small/larger country undertaking a devaluation; (ii) the U.S.; and (iii) the rest of the world.
11.
Calibration. The parameters of the model are calibrated to reflect the structure of small and larger economies (each calibration is described in more detail in Annex I). In particular, to distinguish the small countries from larger ones, we calibrate the small country as a more open economy, with a higher dependence on imports, smaller nominal rigidities (lower price adjustment costs reflecting a high degree of openness), higher real rigidities (higher quantity adjustment costs in line with narrow production base, lack of domestically produced substitutes, and limited availability of skills), and high external habit persistence. Both small and larger countries are modeled as having a peg to the U.S. dollar to facilitate comparison and tease out the differential effect of a devaluation that stems purely from the structure of the economy.
12.
Simulated shock. We simulate the effects of a onetime 1 percent nominal devaluation with respect to the U.S. dollar, combined with a 0.1 percentage points increase in the sovereign risk of both small and medium countries. The size of the shock is small to allow the model to converge to a new steady state, but is sufficient to determine the relative responses of small vs. large states. The increase in sovereign risk is meant to compensate for 1989 1999 1999 1989 1984 1983 1978 1971 1963 1949 Low elasticities (failure of Marshall-Learner condition) X X Initial trade deficit X Taxes on international trade X X Distribution to agents w ith low MPCs X X X X Negative real income effects X Costly imported imputs X X X Wealth and balance sheet effects X X X X X X Financial instability/risk premium X X the absence of foreign currency debt in the model and the associated deterioration in the sovereign's balance sheet following a devaluation.
4
B. Event Study
13.
The event study looks at the experience of countries with significant depreciations of their exchange rates over the last 30 years, to glean stylized facts about the behavior of macro-variables after the event. To identify the large, discrete and one-off devaluation events, we apply similar selection criteria used in Milesi-Ferretti and Razin (1998) , with some additional restrictions. In particular: (i) the bilateral exchange rate had to fall by at least 20 percent (December/December); (ii) the previous year's depreciation rate could not exceed 12 percent; (iii) the rate of depreciation rose 10 percentage points from the previous year; and (iv) an event that met these criteria did not occur in the previous three years. These criteria rule out cases where there were multiple consecutive years of sharp depreciation reflecting excessively high inflation, for example. We also added a few additional restrictions to the sample to exclude events that were also not relevant for our study:
 The nominal effective exchange rate two years after the devaluation had to remain below the levels observed in the two years prior to devaluation to help eliminate temporary large commodity-price induced fluctuations in exchange rates.
5
 We also exclude cases where countries with pegs to currencies other than the U.S. dollar experienced a devaluation against the U.S. dollar, but not against the peg currency. Since most countries choose to peg to the currency of a country with whom they maintain large trade links, the nominal effective exchange rate (NEER) would be expected to change little in these events. For this reason, events where the NEER depreciation, measured from one year before to one year after the devaluation, was less than 10 percent have been dropped from the sample. Additionally, the Common Monetary Area countries (Swaziland, Namibia, and Lesotho) and Botswana have also been excluded to preclude movements in the South African Rand from being detected as devaluations.
 Events that coincided with armed conflicts as identified by the Correlates of War dataset have been excluded to avoid distortions from security events that affect output and exchange rates. In many small states, a large share of the public debt is denominated in foreign currency. The valuation effect of an exchange rate depreciation would lead to an increase in the debt-to-GDP ratio, and an associated increase in sovereign risk and interest rates. Policy uncertainty following devaluations could also lead to a higher risk premium, given the traditional anchoring of monetary stability in fixed parities. 5 An example of this case would be Norway's exchange rate behavior around 2008, when the bilateral exchange rate depreciated by 23 percent, following an appreciation the year before. Clearly, a large and discrete depreciation happened; however, it was largely reversed the following year, and after two years, the NEER was back to pre-event levels.
 Finally, because of the large structural changes and high inflation associated with the transition economies, devaluations that occurred in these countries have not been incorporated in the sample. 14. These selection criteria lead to a final sample of 78 devaluation events, during which the bilateral U.S. dollar exchange rate depreciated by about 38½ percent on average for both the larger and smaller countries ( Other excluded events were Equatorial Guinea, 1994, following the discovery of large oil deposits and the Democratic Republic of the Congo, 1998; Jamaica's 1991 devaluation was set upon exchange rate regime unification. 
C. Regression Analysis
15.
Devaluations do not occur in isolation-usually they are parts of a wider crisis-and are accompanied by policies that affect macroeconomic outcomes along with the devaluation. In the regression analysis, we therefore control for these other determinants to isolate the impact of the devaluation, which we could not do in the event study.
16.
As in the event study, the key empirical question is whether devaluations affect macroeconomic outcomes differently in small countries than in larger ones. We approach this question by estimating the relationship between devaluations and the macroeconomic variables of interest, by employing several different regression models and by checking for the consistency of the results to verify their robustness. Data used to perform the analysis were largely sourced from World Economic Outlook, the related Global Economic Environment, or the International Financial Statistics. Depending on data availability, the sample covered 114-135 countries over the period 1980-2013, and excluded the United States and observations occurring during armed conflicts. In some cases real national accounts aggregates were limited and nominal data were deflated by the CPI. 
17.
Equations were estimated for the major macroeconomic variables (output, consumption, investment, exports, imports, the external current account, and inflation) and the results are shown in Annex II. Four different estimation strategies were used: static fixed effects, pooled OLS with cointegration, fixed effects with cointegration and an unrestricted error correction model/dynamic OLS, with a general-to-specific approach used for each technique. The rows of Table 3 show the explanatory variables of both the general and specific models, of which up to two lags were used. These explanatory variables include indicators of economic conditions at the time of the devaluation externally (trading partners' output, U.S. inflation), domestically (country's lagged output, output gap and dummy variables for banking crises and sovereign defaults from Laeven and Valencia (2008) , which ensures that the devaluation effects are net of any crisis effects) and policy settings (government expenditures, broad money growth, dummy for large public debt levels), among others. Some specifications also include dummy variables denoting large devaluations, which conform to the same criteria as used in the event study. Interaction terms of the large devaluation dummy with a dummy variable for small states permit tests for differential impacts on small countries. Where statistically significant small country effects were found, they are shown in the charts.
IV. RESULTS
In this section, we summarize the results across the three studies in terms of the likely effect of a nominal devaluation on macroeconomic outcomes. The main finding is that large devaluations do not appear to lead to different growth outcomes in small and larger states, and can boost investment and exports, but the negative effects of expenditure compression could be particularly apparent in small states.
A. Inflation
18.
Following large depreciations, the short term pass-through of an exchange rate depreciation to inflation appears to be faster and stronger in small states, reflecting the higher import content of production and consumption. During past events of large depreciations, for example, inflation surged from a median of about 7½ percent in the year before depreciation in both small and larger countries to 16½ percent in small economies and 13½ percent in the larger economies. However, we found that inflation also fell faster in small states. The differences in outcomes, however, are not statistically significant after the first year, as can also be seen in the distribution of inflation changes post-depreciations. 
Distribution of Changes in Average Inflation
(differences in 3-yr avg inflation in pct. pts., t+2 to t+4 from t-4 to t-2)
Sources: World Economic Outlook and Fund staff estimates.
B. Real Depreciation
19.
As a result of the response in inflation, the real depreciation might be smaller in small states for a given size nominal depreciation. Despite the marginally higher nominal depreciation, the real effective exchange rate (REER) was about 14 percent below predepreciation levels in small states and 18 percent lower in larger countries after four years post-depreciation.
20.
Given the importance of containing inflation to generate real depreciation gains, we used a probit regression to look at the factors that increase the probability of inflation being brought fast under control.
9
The results suggest the importance of tight incomes policies and 9
In this instance, "success" in controlling inflation refers to cases in which the average inflation rate 2-4 years after the devaluation was lower than the average inflation rate 2-4 years before the devaluation. The variables hypothesized to affect success were a dummy for small countries, changes in average world food and fuel prices, changes in U.S. inflation, changes in nominal exchange rates, the growth of real government wage expenditures and the real M2 money supply. preventing further rounds of depreciation, which could have a more persistent effect on inflation. The coefficient estimates on both wage growth and depreciation in the postdevaluation period are significant and negative in sign, implying that public sector wage increases or loose monetary policies tend to limit the probability that a country will bring inflation under control following a devaluation. The estimate on the small countries dummy was not significant, implying that they do not face an inherent disadvantage in achieving price stability in the years following a devaluation, even if the initial effects tend to be larger.
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C. Growth
21.
The empirical evidence suggests that average growth outcomes following devaluations are similar in small and larger states, with an immediate slowdown followed by a pickup over the medium term. The distribution of outcomes is also similar, and reveals a large range of outcomes, with about half of the devaluations followed by a contraction and half by an expansion in output. The results for the model simulations are somewhat different than the empirical averages but consistent with a significant range of outcomes, and highlight the possibly more contractionary effects of devaluations in small states.
Empirical Studies
22.
The evidence from our empirical studies suggests that on average: (i) large depreciations may dampen growth in the short term, but boost it over the medium term, with no long-run effects, and that (ii) the results for small and large economies are similar in the two empirical studies. As we will see below, however, the transmission channels and the composition of growth between small and large states would, in fact, differ significantly.  In the event study, growth declines immediately following devaluations both in small and large states, exacerbating the weakening trend prior to the devaluation. Growth picks up notably over the medium-term, with the pickup somewhat stronger in small states (1.3 percentage points, compared to 1.1 in larger economies, between years 2-4 prior and post devaluation), although not in a statistically significant way.
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 The distribution of outcomes is also broadly similar among the small and large states (histogram). Within the entire sample, about half the events-51 percent-experienced some degree of growth pickup, even if small. In the case of small states, a slight majority (13 cases, or 62 percent) experienced a pickup, while for the larger countries just under a majority (27 cases, or 47 percent). In some cases, small states experienced growth in one devaluation episode (e.g. Jamaica
While the pick-up in growth post-devaluation is broadly similar across the two groups, average growth is lower in smaller countries both before the devaluations and after, resulting in an overall lower level of GDP if measured from the pre-devaluation year. 1983, Fiji 1987, Trinidad and Tobago 1993) but not in others (Jamaica 1991 , Trinidad and Tobago in 1985 , Fiji 1998 , suggesting that underlying country economic institutions and structures are less important than the policy or overall economic context. A non-negligible amount of devaluation events-14 percent of the small state events and 11 percent of large state events-are followed by significant slowdown in growth.
 The similar growth behavior of small and large states following devaluations is robust to further econometric analysis that controls for other factors (see Annex II for detailed results). Here, large nominal devaluations have immediate negative effect on real growth. The effects turn positive starting in the second year, and die out overtime and as such we find no significant long-run growth effects. The interaction term between devaluation and small countries dummy is not significant at any lag, suggesting the growth effects of large devaluations are not significantly different for small countries relative to the average effect for all countries in the sample. While the cumulative effect of the devaluation alone may be on average negative (chart), this does not mean there is a permanent loss in output. The empirical evidence suggests that other factors (supportive policies, external environment or credit conditions) offset this effect and allow a strong pick-up in growth post-devaluations.
23.
What factors determine positive growth outcomes or increase the probability of growth pickups post-devaluation? Strong external demand and robust domestic credit growth post-devaluation (and by extension a financial sector that is in a position to support such growth) show a strong positive relationship with growth. From a separate probit regression, factors that affected the probability of an expansionary devaluation included growth in trading partner countries, private credit growth, and a pick-up in investment, suggesting that policies that boost confidence and promote investment can help lock in the potential gains; there was no evidence that small countries have inherently lower odds of experiencing an upturn in growth. We define a growth pickup when the average three-year growth rate from years 2-4 following the devaluation exceeds the average growth rate in years 2-4 before the devaluation. The independent variables include countryspecific factors such as a binary variable denoting small countries, the change in gross capital formation as a share of GDP, average real GDP growth of trading partners, and private credit growth. Alternate specifications included the government wage bill (in percent of GDP), other government expenditures (in percent of GDP), and the change in the real effective exchange rate as explanatory variables, although they were not statistically significant. Events Study: Distribution of Changes in Average Growth t+2 
to t+4 from t-4 to t-2)
Model Simulations
24.
In the DSGE simulations, real output expands in both small and large states under our calibration parameters, but the expansion is more muted in small states and fades in the long term. While the first two effects are somewhat different than the average outcomes in empirical studies, they are not inconsistent with a significant spectrum of the devaluation outcomes. In reality, the response to a devaluation will depend on a large number of factors, such as the degree of balance sheet dollarization, the response of fiscal and monetary policies, the exchange rate regime, and confidence effects.
25.
As an illustration of these possibilities, we performed a number of supplementary simulations on the small economy model only to show that different economic structures or different policies can be associated with different outcomes, with right policies helping to lock in the shorter-run gains from devaluation over more extended horizons. For example:  In small states with large foreign exchange liabilities, the loss in net worth associated with a devaluation would have strong dampening effects on financial wealth, investment and consumption, and would therefore have a more contractionary effect on the economy, even in the longer run (scenario with the higher risk premium in the embedded chart).
 A larger share of hand-to-mouth (liquidity constrained) consumers-for instance in countries with lower financial inclusionwould be associated with less expansionary outcomes as a result of the contraction in consumption experienced by these consumers following the post-devaluation fall in real incomes (discussed below).
 In the case of a loss in competitiveness, the gains in output afforded by the devaluation over the medium term could be used to jumpstart growth, while buying time for other policies to be put in place to sustain it. In the baseline simulation in the embedded chart, output declines as a result of a loss in competitiveness from an increase in real wages, which leads to lower employment, investment, consumption and exports.
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This loss can be offset for 5-6 years by the output gains from a devaluation, which may not persist over the long-term. However, this mediumterm timeframe could buy sufficient time for other policies to yield results under a stronger economic environment, including structural reforms to boost competition in the labor markets, switch government spending from consumption to infrastructure, with the increased investment providing a strong longrun effect on output, external balances and wealth. 13 
26.
In model simulations, devaluations are less expansionary in small states as a result of a more subdued response of domestic demand, especially consumption, and the inability to scale up exports as fast as in larger states -all features borne out in our empirical findings that are discussed below.
12
The simulations in this bullet include: (i) a loss in competitiveness from a ½ percentage point increase in the wage markup, which increase real wages (baseline scenario); (ii) a wage restraint simulation, which reverses 0.2 percentage points of the rise in the wage markup in the fifth year along with the devaluation shock; and (iii) replacing ½ percent of GDP of government consumption expenditures with an equal amount of higher infrastructure spending.
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In reality, the gains from devaluation could be larger than simulations in the chart suggest (given that we can only simulate a small devaluation of 1 percent) and the gain from the structural reforms could be much slower to manifest themselves, lending further importance to the timeframe bought by the devaluation for jumpstarting growth. 
D. Consumption
27.
The effect of the devaluation on consumption revealed the biggest difference between outcomes in small and large states. While in larger states consumption grows robustly with a pickup in disposable income, in smaller states consumption is weak or even falls immediately following the devaluation and remains flat into the medium term.
14 These results suggest that the expenditure compression (income) effect may be quite strong in small states, and may dominate the expenditure switching effects. The results seem to support the focus of much of the literature on the contractionary income and distributional effects of a devaluation, in particular a potential fall in consumption due to a decline and reallocation of disposable income from households with a higher marginal propensity to consume towards owners of capital, with the attendant increase in investment (see below).
DSGE Model Event Study Regression
28.
Model simulations provide some insight into the channels through which consumption may be particularly hard hit in smaller states. The contractionary effect comes from the decline in real wages in small states, which reduces the consumption of the liquidity constrained households in the short term given their inability to borrow to smooth consumption until wages recover. In turn, the decline in real wages in small states results from the stronger erosion of real wages more than offsetting the increase in nominal wages due to higher labor demand by firms. This is because in smaller states, firms face higher labor adjustment costs and postdevaluation increases in the demand for labor are more muted as a result, with overall labor income falling in the short term and its increase is more muted over the medium and long-term.
14
In the event studies, real government consumption also does not provide much impetus to growth in small countries post-devaluation. It decreases on average by a cumulative 5.6 percent between the year before devaluation and the second year after devaluation. 
29.
Investment growth is strong on average in both groups of countries. However, it takes longer to manifest itself in small states: a less buoyant short-term response of investment in small states is consistent across the three studies. Average investment growth in small states tends to be low immediately following the devaluation, potentially reflecting either real adjustment rigidities or uncertainty generated by large changes of otherwise predominantly fixed parities.
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By contrast, investment in the larger countries begins to grow immediately, after several years of decline. However, over the medium run, investment growth in small states is very strong, averaging almost 10 percent in the three post-devaluation years.
30.
Individual country experiences vary, but the strong increase in investment growth occurs in more than half of the small country sample. Among the small states, investment activity is frequently boosted by a pickup in foreign direct investment, higher official development assistance flows, and public sector infrastructure projects, each highlighting the importance of both favorable external conditions and strong policies to positive outcomes.
F. External Balances
31.
Results suggest that the improvements in the current account in small states could be as strong, if not stronger, than in large states. The impetus for the improvement, however, comes mainly from a contraction or smaller growth in imports in the case of small states, while in the larger countries it primarily reflects export growth.
15
In the model, for example, higher costs in adjusting input quantities lead to a smaller increase in imports of capital and intermediate goods by firms.
DSGE Model
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32.
The evidence on the impact of the devaluation on the current accounts is mixed, as in most of the literature. The current account (measured as a share of GDP) improves in about half of the cases in both small and larger states, and the improvement seems stronger in smaller states. On average, current account deficits in small countries improved by about 4 percentage points of GDP two years after the devaluation, relative to two years before, but the improvement started to reverse after the second post-devaluation year. The regression analysis broadly corroborates this finding, with exchange rate changes in small states estimated to result in a stronger immediate improvement in the current account, and followed by negative impacts two years later. While larger countries also experienced an immediate improvement followed by a medium-term deterioration, these movements were of smaller magnitude.
DSGE Model
Event Study Regression Imports 33. Import compression is generally more acute in the aftermath of the devaluations in small states, reflecting the more contractionary effects on consumption discussed above. In model simulations, imports increase modestly on impact reflecting the projected pickup in investment, but again the effect is significantly smaller for small states given the drag from the fall in the import of consumption goods in these states. 
Exports
34.
The pickup in exports, while strong in both small and larger states immediately after devaluations, flattens out earlier in small states than in larger ones. While the evidence suggests a strong immediate pickup in exports in small states, this appears to reflect the existence of capacity slack that could be utilized following devaluation. However, this effect is not sustained over the medium run, potentially reflecting the inability to scale up labor and other inputs due to small size and lack of skills. We did not find evidence that the effect of the devaluation lasts into the longer term, as the equilibrium level of exports is not significantly different from prior to the large devaluation. 
DSGE Model Event Study Regression
Real Exports (indexes, t-1 = 100)
Sources: WEO and staff estimates. 1 Prior to 2008, Seychelles fixed its exchange rate to the US dollar, buttressed by comprehensive exchange rate restrictions and surrender requirements. However, starting in the 1990s the peg came under increasing pressure, with rationing of scarce foreign exchange and an active parallel market, as expansionary fiscal and monetary policies became increasingly unsustainable. A series of step devaluations failed to restore stability. By 2007, the fiscal deficit had reached 8 percent of GDP, public debt 131 percent of GDP (two thirds of it foreign), reserves had fallen to two weeks of imports, and the parallel market rate was 55 percent above the official rate. Although the authorities undertook a small devaluation in 2006 and a large one in 2007, they proved insufficient to address the Seychelles' mounting macroeconomic challenges. In October 2008, strains intensified as Seychelles failed to make a payment on its external commercial debt.
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At this point, the Seychellois authorities decided to abandon the peg for a managed float, as part of a comprehensive Fund-supported reform program. In late 2008, Seychelles became the smallest country with a floating exchange rate. There was some overshooting at first, but the currency began to appreciate by mid-2009 (text figure) . Inflation spiked at the end of 2008 and fell quickly thereafter, even with a brief bout of deflation by late 2009 as the currency strengthened. The initial depreciation facilitated a necessary consolidation in the current account deficit, predominantly driven by imports falling 11 percent as real incomes dropped.
At the same time, Seychelles liberalized the foreign exchange market, lifting all restrictions on transactions. Monetary policy relied on a monetary anchor, buttressed by tight fiscal policy aiming to reduce public and external debt over time. Interventions in the foreign exchange market were to be limited to cases of excessive exchange rate volatility, or to meet reserve accumulation goals.
Seychelles has continued to maintain the managed float since 2009. The authorities have rebuilt gross reserves to over four months of import coverage, largely through opportunistic purchases of foreign exchange, and have twice managed foreign exchange pressures while maintaining overall macroeconomic stability. As external pressures weakened the current account balance and administered prices rose in the second half of 2011, currency depreciation and inflation developed, with some mutual reinforcement. An initial monetary tightening did not have its full desired impact, due to a weak transmission mechanism. By mid-2012, expectations appeared to have become unanchored, with increasing exchange rate volatility. At that point, the central bank intervened directly in the market through two unsterilized sales of foreign exchange, which helped support an appreciation of the currency and reduce inflationary pressures. After a subsequent 12-month period of stability in the nominal exchange rate, strong wage and credit growth coupled with weak export earnings again began to put pressure on the Rupee in mid-2014. This time, tight monetary policies, supported by fiscal restraint, were sufficient to stabilize the market following a nominal effective depreciation, and no direct interventions in the market were necessary. 
Seychelles: Exchange Rates and Inflation
Sources: International Financial Statistics; Haver Analytics; and Fund staff calculations.
Box 2. Case Studies: Devaluations in Seychelles and Trinidad and Tobago (Continued)
Although an extremely small and open economy, Seychelles' experience suggests that exchange rate flexibility can play a supportive role in maintaining macroeconomic stability. In a highly open economy, both external and internal shocks can translate rapidly into significant weakening of the external position: the events of 2014, for example, demonstrated that large wage hikes, rapid credit growth and weak exports can spill over quickly into sizable external imbalances. Nominal depreciation provided a relatively quick mechanism to help to manage pressures, reduce absorption, and restore external equilibrium, with a carefully managed contraction of money supply. Under a fixed exchange rate, the necessary relative price adjustments could have required structural changes in goods and labor markets, with a contraction in money supply determined by circumstances.
Seychelles' experience also points to unavoidable challenges in successfully implementing a managed float in a small, open economy. The strong fiscal and monetary policies since the adoption of the managed float have been essential to its success. From 2009-14, primary fiscal surpluses have averaged 7 percent of GDP.
The strong fiscal anchor and the disciplined reserve accumulation helped to support the balance of payments and strengthen confidence, an essential ingredient for a successful managed float in a small, open economy. In particular, the foreign exchange market is very shallow; expectations are not strongly anchored and can easily become unhinged, leading to volatility. Moreover, in a tourism dependent economy, the short-run response of export revenues to depreciation is relatively muted, and more of the short-term adjustment falls on imports.
Trinidad and Tobago (1985 and 1993)
Trinidad and Tobago benefitted substantially from the large rise in prices for petroleum, its main export, over the 1970s and early 1980s. GDP per capita in 1980 was about 6½ times its level a decade earlier and reserves were accumulating. However, as oil prices collapsed in 1983, growth contracted sharply, unemployment increased, and large fiscal and external deficits emerged. Nevertheless, the real effective exchange rate continued to appreciate (in line with high inflation), eroding competitiveness. By 1985, output was 15 percent below its 1982 peak, foreign reserves were 85 percent below their peak, and the unemployment rate had risen to 16 percent.
To restore competitiveness and growth, the authorities undertook a 33 percent nominal devaluation in December 1985, supported by fiscal restraint. The adjustment involved deep cuts in public sector investment and wage restraint through the suspension of costs of living adjustments and merit increases, with subsequent attempts to lower nominal wages directly. However, some of the components of the wage policy were unwound, including by court decisions, and in the event the public sector wage bill rose on average. The financial system also came under stress, as hitherto poorly regulated institutions faced rising delinquencies, and real credit to the private sector decreased. In line with strains in the financial system and weak economic prospects, the private sector provided little offset to the decline in public investment, and average investment rates in the post-devaluation period decreased significantly. 
Real GDP (indexes, t-1 = 100)
Sources: WEO and Fund staff calculations.
Box 2. Case Studies: Devaluations in Seychelles and Trinidad and Tobago (Concluded)
A year following the devaluation, the real effective value of the Trinidad and Tobago dollar remained 16 percent above its 1980 level, reserves decreased further, and the recession persisted until 1989. With economic performance failing to gain momentum, in 1993 the government again undertook a nominal devaluation along with a number of structural reforms to help encourage stronger growth. During this episode, the government was able to maintain stronger control over public sector wages, with the wage bill decreasing in the postdevaluation period, and public sector investment remained close to the modest pre-devaluation levels. Tighter financial regulations helped maintain confidence in the financial system, and real deposits and private credit grew. The authorities undertook a series of structural reforms aimed at simplifying regulations, privatization, and reforming international trade and exchange restrictions. In this episode, output contracted lightly in 1993, but then began a robust expansion-by 1998, real GDP was about 32 percent above its pre-devaluation level, with reserves accumulating steadily.
_____ 1
The Seychelles case study was prepared by Pietro Dallari and Joseph Thornton for an earlier version of this paper in IMF (2015).
V. CONCLUSION AND POLICY IMPLICATIONS
35.
The paper investigates the macroeconomic effect of large external devaluations, with a view to assessing whether devaluations can be a useful policy tool for small states. We find that whether a devaluation is contractionary or expansionary overall does not appear to be related to country size but to other factors at play. Devaluations can successfully boost growth in small states and improve the external position, as it did in slightly more than half of the devaluation cases in small states. Whether or not a devaluation is successful depends, instead, largely on the extent to which it is supported by strong conditions and policies, including a favorable external environment, a healthy financial system that can support credit growth, tight incomes policies to control inflation and a successful scale-up of investment.
36.
While the growth impact of devaluation was not found to differ discernibly between large and small states, there was however a significant difference in the channels through which devaluation affects macroeconomic outcomes. In small states, consumption and imports tended to be lower (more expenditure compression than expenditure-switching), with some offset from a stronger investment response. More specifically:
 Consumption may be relatively harder hit in small states due to adverse income and distribution effects, combined with limited scope for import substitution or a rapid scaling up of the export sector due to size-related constraints.  The investment response can counteract the slack from weak consumption; and while it takes longer to manifest itself in small states, the medium and long-term response of investment is stronger.
 The improvement in the external current account may be initially stronger in small states, but in large part it is also due to a pronounced import compression.
37.
The findings suggest that devaluations need not be ruled out as a policy tool in small states, although other tools can also be employed to address external imbalances, including internal devaluations and structural reforms. If external devaluations are pursued, our studies suggest that the following policy considerations should be kept in mind to increase the probability that it results in positive outcomes:
 Tight incomes policies after the devaluation-such as tight monetary and government wage policies-are crucial for containing inflation and preventing the cost-push inflation from taking hold more permanently. If wages and inflation are not brought under control quickly, the competitiveness gains from the nominal adjustment will be eroded and little adjustment in the real exchange rate will be achieved. While tight wage policies are certainly important in the public sector as the largest employer in many small states, economy-wide consensus on the need for wage restraint is also desirable.
 To avoid expenditure compression exacerbating poverty in the most vulnerable households, small countries should be particularly alert to these adverse effects and be ready to address them through appropriately targeted and efficient social safety nets.
 With the pick-up in investment providing the strongest boost to growth in expansionary devaluations, structural reforms to remove bottlenecks and stimulate post-devaluation investment are important. These reforms could also help address some of the factors underlying weak competitiveness in labor markets or policyinduced costs more generally.
 A favorable external environment is important in supporting growth following devaluations. To the degree that the devaluations could be undertaken when external demand is strong, exports and foreign direct investment would have a better chance at staging a strong response following the relative price change, hence supporting a better growth outcome.
 The devaluation and supporting policies should be credible enough to stem market perceptions of any further devaluation or policy adjustments. If the new parity or policies supporting it are not credible, the expectations of further devaluations or an increase in the sovereign risk premium would push domestic interest rates higher, imposing large costs in terms of investment, output contraction and financial instability. The conditions that may be required for credibility are that the devaluation is large enough to meaningfully address the overvaluation and that the fiscal position is sustainable.
 Balance sheet effects could have a strongly contractionary effect if debts (public or private) are significantly dollarized. They could lead to a wave of bankruptcies, induce significant bank distress and an economic slowdown, and compromise the sustainability of the fiscal position. Consequently, the potential for these effects and the policy space to deal with their aftermath warrant policymakers' attention prior to any decision to undertake an external devaluation. It should be noted, however, that alternative adjustment tools, such as internal devaluations, could have equally detrimental balance sheet effects when the accompanying deflation increases the debt-servicing burden if economies are heavily indebted.
Annex I. Calibration Parameters of the GIMF Model
This annex presents tables detailing parameter calibration and the specifics of the trade matrix for the four country groups used, which include small states, larger states, the U.S. and the rest of the world. The parameters of the model for the U.S. and the Rest of the World in both calibrations are based on the work of Kumhof, Laxton, Muir, and Mursula (2010) and Muir (2013) . The parameters for the small countries are based on staff estimates for the Eastern Caribbean Currency Union (ECCU), and the parameters for the larger country are broadly based on the estimates for Peru.
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